**Background:** Lung transplanted patients are a vulnerable group of immunocompromised individuals prone to respiratory infections, necessitating a tight monitoring of viral infections post-transplantation to prevent respiratory complications and allograft dysfunction. Despite routinely testing for the most common respiratory viruses, a considerable fraction of infections remains with unknown aetiology. We re-analysed respiratory samples collected from symptomatic lung transplant patients for which no viral or microbial aetiology could be found. We used an open metagenomic approach to identify potential pathogenic viruses responsible for the respiratory symptoms.

**Methods:** For metagenomic sequencing, virus particles were enriched from respiratory swabs, total nucleic acids extracted and randomly amplified. Sequencing libraries were prepared with NexteraXT and sequenced on a MiSeq Illumina (1 × 150 bp). Quality filtered reads were cleaned from non-viral reads by an in-house bioinformatics pipeline and blasted against a database containing approximately 40,000 viral genomes.

**Results:** Amongst the 71 participating individuals, 22 (31%) showed no respiratory symptoms up to 15 months after lung transplantation; 49 (69%) developed a total of 55 episodes of respiratory disease of which 27 were of viral and 3 of bacteriological origin. In 25 (45%) episodes of respiratory symptoms, neither a viral nor a microbial aetiology of infection was determined by conventional routine diagnostics. We analysed 13 of these undefined episodes. The metagenomic approach identified 3 cases of Rhinovirus A, Rhinovirus B and Coronavirus HKU. Of note, in two out of three cases these viruses did show evidence of late amplification in routine PCR, but did not fulfil the criteria for positivity. In 4 of the 13 samples we detected HHV-7 reads in the respiratory swabs which may have contributed to the observed disease patterns. In addition, we found Torque Teno virus and bacteriophage reads. Reads from Streptococcus phage suggested a previously not defined infection with Streptococcus species, which was supported by reads from *Streptococcus pneumoniae*.

**Conclusions:** Metagenomic approaches can identify microbial pathogens in a single analysis. Our study confirmed low-level infections with known respiratory viruses and additionally identified cases of HHV-7 infection. No other viruses were found in the remaining symptomatic lung transplant patients leaving the exact aetiology of infection still unclear. This study highlights the potential of metagenomic sequencing in complex diagnostic situations such as in immunocompromised hosts. Acknowledgments Funding was provided by the Clinical Research Priority Program 'Viral Infectious Diseases' of the University of Zurich. Keywords lung transplant, metagenomic sequencing, virus diagnostics
